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CONVERSION FACTORS AND ABBREVIATED WATER-QUALITY UNITS

Multiply By To obtaln
centimeter (cm) 0.3937 inch
cubic meter per second (m’/s) 35.31 cubic foot per second
gram (g) 0.03527 ounce, avoirdupois
kilometer (km) 0.6214 mile
meter (m) 3.281 foot
meter per second (m/s) 3.281 foot per second
milliliter (mL) 0.06102 cubic inch
millimeter (mm) 0.03937 inch
square centimeter (cm?) 0.1550 square inch
square meter (m?) 10.76 square foot
square millimeter (mm?) 0.00155 square inch
Temperature
degree Celsius (°C) 1.8x°C+32 degree Fahrenheit
Abbreviated water-quality units:

Mg/g, microgram per gram
ug/L, microgram per liter
mg/L, milligram per liter
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ROCK SIZE, IN CENTIMETERS

Figure 20. Cumulative-percentage size distribution of bottom material collected from riffles
at sites 1-3, lower Olmos Creek and upper San Antonio River, San Antonio, Texas, 1990.
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Figure 21. Cumulative-percentage size distribution of bottom material collected from pools
at sites 1-3, lower Olmos Creek and upper San Antonlo River, San Antonio, Texas, 1990.
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March—-October 1990

e



8¢

tl

8¢

11
0sT
001°1

139
67

01

w

(43

125
0sL

091
194

(44
11

C

o1l

otl

w7
096

Il

o1l
o1l
X4

0T
4

(43
w
w

I
w2

Il
$9

11
(44

w7

it

0s¢
(A4

00¢'T

w7
194

11

(44

071

0?1

Il

0L8

98
4

I

w7

SL

0011

11
(44

w

1914

$9

062

I
4

(44

w

125
002

018

$9

1914
061

001°1

194
(44

*2]qe) JO PUS J8 JOW00]

D)1210105Df DIPLIAIUS
‘ds ayolsdopwunay)
(se1gsippe) exxdoyou],

smijp syavg
(satpgAemn) visydosswoydy

“ds vilunuuowoauaty |
‘ds pjjaruuvwauary |
"ds snsupykunf

“ds wnppadqjoqd

1 *ds snipopooyLO

‘ds vruiawpataway

"ds oyjauafforing

D195sofiy sndojodni?)y
(se1y ann) windiq

‘ds stwjauag
‘ds sndaojooinpy
(sspeeq) windosio)
(s100s511) YLOASNI

mypjound pyjapqodsy
(s9y239)) VANIANAIH

‘ds xadvaavry
1 *ds sispqoton
(s[reus) vAOJOULSVD

Jjod ajdwes

88/oad's snuey

18pI0
SSV10

[puodes 1od s1030u ‘sywt ‘s3ojow ‘wi

‘snuad “n) ‘opqeordde 1ou Jo pa3osyap 10U - saroads “ds ‘(6p61 ‘IoABIA pue UOUURYS) UoREnba s UCUURYS JO UOISIAA payipowt € Suisn paynduiod xopul A1s13A1(]]

0661} ‘¢ ludy ‘sexa] ‘ojuojuy ues ‘IsAlY oluojuy ues Jeddn ‘g eys 10} Ajisuep pue jsi| seeds ajeiqepeAujoIoBW dlYueg 6 8jqel

41

Table 9



"XapUI ANSIOATP WINUITYRUI ULl pure Xapul A)sIoAIp Ueow Suisn pajndumios ssaUtiAs Ugopy ‘swsiredio Jo sanisupp ueows Jursn payndwiood (€103 Wed

jujod a|dweg

9 L 9 L g < 9 14 L ¢ ¢ SSUUAAT
A v'T It €T 97 T LT 't 4 61 (A4 X3pul KJISIOATp WINWIXEA
'l 91 Al 91 0 01 L1 6 L'l 01 (A Xopul A)sIaAlg
- o S’ 14 88’ 8¢ (14 16 €L 01 o’ s/ *A3100]3A Jutod
- ST 1T I 60’ 1T ST 1T ST AN 8T’ w ‘qpdap Jurod
- 11 8 o1 €l 6 St 8 A L 6 exe) [eI0L
000'T 001 00S‘1 006'9  06L 008‘T  006'T O00K1  09L 00Z'T  009°1 (pspunos) [e10L,
012 0€C 0£T (1144 011 (34 08¥ ovl 0£C 11 oSt "ds piwaodoyd
(suomiey) VRIVTIAINL
£ - -- -- - - - -- I - 44 “ds wngnosnpy
99 L6 - 06T 061 - 12 (44 A - - vaupmyf pna1qio)
(sure[d) yaodAda1ad
€ - - - - (44 - - 1 - - ds - seployIqn],
86 14 - (1% 092 - . SL %4 - - (44 ds "D sepynOUqUINT
(suurom) VIFVHOOOITO
14 - - - - - 11 - - 11 (44 sninui0J snpplio)
(so1g uosqop pue satpropre) erdidoredsy
I - ~- -- - - - -~ I - -~ ‘ds opydodsa g
(sxejndioges onenbe) exsydopidoy
panunuo)— 133Ul arenbs Jod SUISTIE8I0) ANSU(]
r | H ) 4 3 a 9 a v ittt
{UeeN Jpi0
SSV10

Blological and Associated Water-Quality Data for Lower Olmos Creek and Upper San Antonlo River, San Antonio, Texas,
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Table 15. Periphyton species list and density for site 1, lower Olmos Creek, San Antonio, Texas, 1990

[Diversity index computed using a modified version of Shannon's equation (Shannon and Weaver, 1949). --, not detected,;
ND, no data collected because of no-flow conditions; sp., species]

DIVISION Sample date

Genus specles March 27 May 10 June 27 July 31 August 29
nsity (cells per millimeter

BACILLARIOPHYTA (diatoms)
Achnanthes hungarica -- - ND 10 ND
Achnanthes minutissima 46 690 ND - ND
Amphora perpusilla 23 230 ND 2 ND
Amphora submontana - - ND 15 ND
Caloneis ventricosa - 230 ND - ND
Cocconeis placentula 46 - ND - ND
Cyclotella meneghiniana - 530 ND - ND
Cyclotella sp. - - ND 230 ND
Cymbelia lunata 11 - ND - ND
Cymbella minuta - 690 ND - ND
Cymbella sp. 11 - ND - ND
Diatoma vulgare - - ND 5 ND
Epithemia sp. 23 ~ ND - ND
Gomphonema parvulum 34 - ND 12 ND
Gyrosigma salproides -- - ND 87 ND
Navicula creuzburgensis - - ND 36 ND
Navicula crucicula - - ND 2 ND
Navicula cryptocephala 11 230 ND - ND
Navicula gregaria - - ND 5 ND
Navicula grimmei - - ND 15 ND
Navicula minuta 170 - ND - ND
Navicula mutica - - ND 7 ND
Navicula notha - - ND 17 ND
Navicula pelliculosa - 230 ND - ND
Navicula rhynchocephala - 230 ND - ND
Navicula sp. - 690 ND - ND
Nitzschia amphibia 34 - ND - ND
Nitzschia fonticola 11 - ND - ND
Nitzschia frustulum 57 230 ND - ND
Nitzschia kutzingiana - 230 ND - ND
Nitzschia palea 11 920 ND - ND
Nitzschia sp. 11 230 ND - ND
Rhoicosphenia curvata 180 - ND - ND
Rhopalodia sp. - 230 ND - ND
Surirella ovata -- 230 ND - ND
Synedra sp. 1 - - ND 25 ND

CHLOROPHYTA (green algae)
Chlamydomonas sp. 130 - ND 440 ND
Chlorella ellipsoidea 310 530 ND - ND
Chlorococcum humicola - ‘ - ND 410 ND



Table 15. Periphyton species list and density for site 1, lower Olmos Creek, San Antonio, Texas, 1990—

Continued
DIVISION Sample date
Genus specles March 27 May 10 June 27 July 31 August 29
Density (cells per square millimeter}—Continued
Chodatella quadriseta 62 - ND - ND
Cladophora glomerata 250 - ND - ND
Coelastrum microporum - 4,200 ND -- ND
Crucigenia quadrata - - ND 230 ND
Kirchneriella lunaris - 270 ND - ND
Rhizoclonium hieroglyphicum - 530 ND - ND
Scenedesmus armatus - - ND 100 ND
Scenedesmus bijuga - 1,100 ND - ND
Selenastrum minutum 62 270 ND - ND
Unknown chlorococcoid - 1,600 ND - ND
CHRYSOPHYTA (goiden-brown algae)
Kephyrion sp. - 270 ND - ND
Unknown flagellate - 270 ND - ND
CRYPTOPHYTA (cryptophytes)
Cryptomonas ovata - 270 ND - ND
CYANOPHYTA (blue-green algae)
Anabaena sp. 500 - ND - ND
Chroococcus dispersus - 2,600 ND 78 ND
Chroococcus limneticus 130 530 ND - ND
Chroococcus multicoloratus 370 - ND -- ND
Chroococcus sp. - 790 ND - ND
Dactylococcopsis fascicularis - - ND 130 ND
Lyngbya sp. 250 - ND - ND
Lyngbya subtilis 2,900 790 ND - ND
Oscillatoria sp. - 530 ND - ND
Oscillatoria subtilissima 1,500 - ND - ND
Phormidium tenue - - ND 3,400 ND
Pseudanabaena catenata - 5,600 ND - ND
Synechococcus lineare - 790 ND - ND
Synechococcus sp. - 2,400 ND - ND
EUGLENOPHYTA (euglenoids)
Euglena sp. - - ND 52 ND
Total (rounded) 7,100 29,000 ND 5,300 ND
Total taxa 26 33 ND 22 ND
Diversity index 2.1 3.0 ND 1.5 ND
Maximum diversity index 33 35 ND 3.1 ND
Evenness .6 9 ND 5 ND
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Table 16. Periphyton species list and density for site 2, upper San Antonio River, San Antonio, Texas, 1990

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). --, not detected; sp.,
species]

DIVISION Sample date

Genus specles April 3 May 9 June 26 August 1 August 29

BACILLARIOPHYTA (diatoms)
Achnanthes linearis f. curta - - 51 - -
Achnanthes minutissima 120 1,800 150 - -
Amphora perpusilla 120 - 51 -- 3
Amphora sp. - - - - 12
Amphora venata - - - 16 --

Caloneis sp. - 360 - - -
Caloneis ventricosa - 710 - - -
Cyclotella meneghiniana - 1,300 - - -
Cyclotella pseudostelligera 130 - - - -
Cyclotella stelligera - - 13 - -

Cymbella minuta - 710 - - -
Cymbella prostrata - - - 32 -
Cymbella pusilla - - - 79 -
Epithemia sp. - 360 - - -
Fragilaria nitzschiodes - - - 47 -

Fragilaria sp. 40 1,400 - - -
Gomphonema brasiliense -

Gomphonema olivaceum -

Gomphonema parvulum - - - 47 -
Gomphonema sp. 100 - 150 -

Gyrosigma acuminatum - - - 95
Gyrosigma attenatum - - - -
Gyrosigma obtusatum - - 100 -
Gyrosigma salproides - - - 63
Gyrosigma sp. 100

| W ww

Melosira distans - - - -
Navicula americana - - - 16
Navicula arvensis - - - -
Navicula cryptocephala - 360 - -
Navicula gracilis 100 - - -

ot B

Navicula incomposita - - - - 17
Navicula minima 100 - - - -
Navicula minuscula - - - - 12
Navicula notha - - - 16 -
' Navicula placentula 100 - - - -

Navicula pupula - - 100 . - -
Navicula rhiynchocephala - 360 - 16 -
Navicula sanctaercrusis - - - - 12
Navicula sp. 120 1,100 100 - 12
Nitzschia amphibia 100 - - - 14
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Table 16. Periphyton species list and density for site 2, upper San Antonio River, San Antonio, Texas, 1990—

Continued

DIVISION
Genus specles

Sample date

Apri1 3

May 9

June 26

August 1

August 29

Nitzschia filiformis
Nitzschia frustulum
Nitzschia palea
Nitzschia sp.
Nitzschia stagnorum

Nitzschia tryblionella
Pinnularia borealis
Pinnularia sp.
Reimeria sinuata
Rhopalodia sp.

Stephanodiscus sp.
Surirella elegans
Surirella ovalis
Surirella ovata
Surirella sp.

Synedra goulardi
Synedra sp. 1
Synedra ulna
Tabellaria fenestrata
Terpsinoe americana

CHLOROPHYTA (green algae)
Chlamydomonas sp.
Chlorococcum humicola
Chlorococcum sp.
Rhizoclonium hieroglyphicum
Scenedesmus bijuga

Selenastrum minutum
Unknown chlorococcoid

CHRYSOPHYTA (golden-brown algae)
Chlorochromonas minuta

CRYPTOPHYTA (cryptophytes)
Cryptomonas ovata

CYANOPHYTA (blue-green algae)
Anabaena helicoidea
Aphanocapsa delicatissima
Aphanothece clathrata
Chroococcus dispersus
Chroococcus pallidus

Lyngbya sp.

Lyngbya subtilis
Merismopedia tenuissima
Oscillatoria amphibia

40

310

52

160
210
630

Density (cells per square millimeter)-—Continued
360 - -

1,100
710

360

360

360
360

51

230

32

320
150

350

{ ww!

30
73

150
150

13

17
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Table 16. Periphyton species list and density for site 2, upper San Antonio River, San Antonio, Texas, 1990—
Continued

DIVISION " Sample date
Genus specles April 3 May 9 June 26 August 1 August 29
Density (cells per square millimeter ontinued
Oscillatoria sp. 1 - 650 - - -
Oscillatoria subtilissima 210 - - - -
Oscillatoria tenuis - -- 480 - -
Phormidium tenue - - 1,200 - 10
Pseudanabaena catenata - 3,200 - -- -
Synechococcus lineare - 3,900 - - -
Synechococcus sp. 160 1,300 - - -
EUGLENOPHYTA (euglenoids)
Euglena sp. - - 27 120 3
Total (rounded) 3,200 28,000 3,400 6,200 700
Total taxa 23 26 21 20 25
Diversity index 2.8 29 24 1.5 2.5
Maximum diversity index 3.1 3.3 3.0 3.0 3.2
Evenness 9 9 8 5 8
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Table 17. Periphyton species list ahd density for site 3, upper San Antonio River, San Antonio, Texas, 1990

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). --, not detected; sp.,
species])

DIVISION Sample date

Genus specles April 4 May 8 June 25 August 1 August 28

Densj 1ls are millime;

BACILLARIOPHYTA (diatoms)
Achnanthes affinis 170 -
Achnanthes lanceolata 43 -
Achnanthes minutissima 390 1,500
Amphora perpusilla 130 -
Biddulphia laevis - -

Cocconeis placentula 130 30,000
Coscinodiscus anguste-lineatus - -
Cyclotella kutzingiana 55 -
Cyclotella pseudostelligera 160 -
Cymbella affinis - -

Cymbella lunata 43 - - - -
Cymbella pusilla - - 120 18 240
Cymbella sp. - 3,900 - - -
Fragilaria sp. - - 600 - -
Gomphonema brasiliense - - 79 - 76

v 8 &1 8.
!
|

81
|
:

Gomphonema olivaceum - - 20
Gomphonema parvulum 43 5,400 -
Gomphonema sp. - 1,500 -
Gomphonema subclavatum - -

Gyrosigma acuminatum - - -

Gyrosigma attenatum - - - - 25
Gyrosigma obtusatum - - 140 - -
Gyrosigma salproides - -
Gyrosigma sp. - 1,500 - - -
Melosira varians - 470 - - -

Navicula americana - - - 18
Navicula arvensis - - 20 - 51
Navicula circumtexa - - - -
Navicula grimmei - - - 60 -
Navicula incomposita - - - -

Navicula minuscula
Navicula mutica

Navicula pelliculosa 350 - - - -
Navicula rhynchocephala 86 - - - 13

Navicula minima 260 - - - -
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Table 17. Periphyton species list and density for site 3, upper San Antonio River, San Antonio, Texas, 1990—
Continued

DIVISION Sample date
Genus specles April 4 May 8 June 25 August1  August28
] illi ontinued
Navicula sanctaecrucis - - 60 - 25
Navicula sp. - 2,300 20 - -
Navicula tripunctata - - 20 - -
Navicula viridula 86 - - - -—
Nitzschia amphibia 86 770 60 - 64
Nitzschia capitellata 43 - - 24 -
Nitzschia dissipata 86 - - -- -
Nitzschia filiformis 130 - - - -
Nitzschia flexa - 1,500 - - -
Nitzschia fonticola 43 - 20 - -
Nitzschia frustulum 43 - 20 - -
Nitzschia palea 86 5,400 20 - -
Nitzschia sigmoidea 86 - - - -
Nitzschia sp. - - 60 - -
Nitzschia tryblionella - 770 - - 51
Pinnularia sp. - - 20 - -~
Rhoicosphenia curvata 43 - - - -
Surirella angustata - 770 - - -
Surirella ovalis - 770 - - -
Surirella ovata - - - - 100
Synedra delicatissima - - - 190 180
Synedra goulardi - - - 30 38
Synedra sp. 1 - - - 24 16
Synedra sp. 2 - - - 12 -
Synedra ulna 220 - 420 - -
Terpsinoe americana - 1,900 91 200 -
CHLOROPHYTA (green algae)
Chlamydomonas globosa - 1,200 - - -
Chlamydomonas sp. - - 46 270 -
Chlorella ellipsoidea - - 23 - 350
Chlorococcum humicola - - - 15 -
Chlorococcum sp. - - 92 - 24
Cladophora glomerata 73 3,100 46 - 590
Closterium sp. - - 23 - -
Oocystis sp. - 390 - - -
Raphidiopsis curvata - 390 - - -
Rhizoclonium hieroglyphicum - - 23 - 71

Table 17



Table 17. Periphyton species list and density for site 3, upper San Antonio River, San Antonio, Texas, 1990—
Continued

DIVISION Sample date

Genus specles Aprh 4 May 8 June 25 August 1 August 28

illi ontinued
Scenedesmus armatus - - - 50 -
Tetraedron sp. 37 - - - -
Unknown chlorococcoid - 3,100 - - -

CHRYSOPHYTA (golden-brown algae)
Chlorochromonas minuta - - - 130 --
Unknown flagellate - 390 - - -

CYANOPHYTA (blue-green algae)
Anabaena sp. - 1,600 - - -
Aphanocapsa delicatissima - - - 2,800 -
Chroococcus dispersus - 1,900 -
Chroococcus limneticus - - 46 - -
Chroococcus sp. - - 46

Lyngbya sp. - -
Lyngbya versicolor - 3,900 - - -
Oscillatoria amphibia 180 1,900 5,900 - -
Oscillatoria angustissima - - - 25 -
Oscillatoria geminata - - 370 - -

Oscillatoria sp. 220
Oscillatoria subtilissima 440 - - - -
Oscillatoria tenuis -
Phormidium tenue -
Pseudanabaena catenata -

Synechococcus lineare 290 780 - - -
Synechococcus sp. 37 3,100 - - -

EUGLENOPHYTA (euglenoids)
Euglena sp. - - - 50 -

Total (rounded) 4,100 86,000 9,300 4,400 2,700

Total taxa 30 28 34 23 24

Diversity index 31 26 1.7 1.6 2.7
Maximum diversity index 34 33 3.5 3.1 3.2
Evenness 9 8 S5 .5 8
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Table 18. Phytoplankton species list and density for site 1, lower Oimos Creek, San Antonio, Texas, 1990

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). ND, no data

collected because of no-flow conditions; sp., species)

DIVISION Sample date
Genus specles March 27 June 27 August 29
1 illili
BACILLARIOPHYTA (diatoms)
Cyclotella meneghiniana 150 ND ND
Cyclotella pseudostelligera 150 ND 'ND
Navicula atomus 11 ND ND
Navicula minuta 11 ND ND
Nitzschia acicularis 11 ND ND
Nitzschia fonticola 11 ND ND
Nitzschia gracilis 11 ND ND
Nitzschia palea 110 ND ND
Nitzschia sp. 21 ND ND
Reimeria sinuata 11 ND ND
Surirella ovalis 11 ND ND
CHLOROPHYTA (green algae)
Characium sp. M ND ND
Kirchneriella lunaris 34 ND ND
Micractinium pusillum 68 ND ND
CYANOPHYTA (blue-green algae)
Chroococcus sp. 340 ND ND
Dactylococcopsis fascicularis 370 ND ND
Oscillatoria limnetica 200 ND ND
Oscillatoria sp. 170 ND ND
Pseudanabaena cantenata 740 ND ND
Synechococcus lineare 68 ND ND
Synechococcus sp. 34 ND ND
EUGLENOPHYTA (euglenoids)
Trachleomonas volvocina 34 ND ND
Total (rounded) 2,600 ND ND
Total taxa 22 ND ND
Diversity index 24 ND ND
Maximum diversity index 3.1 ND ND
Evenness 8 ND ND



Table 19. Phytoplankton species list and density for site 2, upper San Antonio River, San Antonio, Texas, 1990

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). -, not detected,;
sp., species)

DIVISION Sample date

Genus specles April 3 June 26 August 29
Density (cell illiliter)

BACILLARIOPHYTA (diatoms)
Achnanthes exigua - 22 ~
Achnanthes linearis - 22 -
Achnanthes microcephala - 11 -
Achnanshes minutissima 4 65 -
Amphora ovalis 4 - 180
Amphora perpusilla - 11 -
Cyclotella glomerata - - 700
Cyclotella meneghiniana - - 170
Cyclotella pseudostelligera 270 - ~
Cyclotella stelligera - 67 -
Fragilaria sp. - - 91
Gomphonema brasiliense - 22 -
Gyrosigma obtusatum - 1 -
Melosira fennoscandica - - 230
Navicula arvensis - - 1,500
Navicula cryptocephala - 11 -
Navicula incomposita - - 360
Navicula menisculus - 11 -
Navicula minuscula - - 1,100
Navicula pupula 4 22 -
Navicula radiosa - 22 -
Navicula sanctaercrusis - - 1,200
Navicula sp. 4 11 -
Nitzschia amphibia - 11 450
Nitzschia brebissonii - - 1,500
Nitzschia palea 9 22 -
Nitzschia paleaceae - 22 -
Nirzschia tryblionella - - 1,300
Pinnularia streptoraphe - 11 -
Stephanodiscus astraea - - 120
Surirella sp. - 11 -
Synedra delicatissima - 22 180
Synedra uina - - 91

CHLOROPHYTA (green algae)
Chlamydomonas globosa - - 140
Chlamydomonas sp. - 22 -
Chlorococcum humicola 23 - 610
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Table 19. Phytoplankton species list and density for site 2, upper San Antonio River, San Antonio, Texas, 1990—
Continued

DIVISION Sample date
Genus specles April 3 June 26 August 29
Density (cells per milliliter)—Continued
Mesotaenium sp. 45 - -
Scenedesmus bijuga -- - 270
Scenedesmus communis - 44 -
Selenastrum minutum 140 - -
CYANOPHYTA (blue-green algae)
Aphanocapsa delicatissima 180 - -
Chroococcus sp. 110 - -
Dactylococcopsis fascicularis 45 - -
Oscillatoria subtilissima 1,600 - -
Synechococcus sp. 68 - -
Aphanocapsa delicatissima - - 11,000
Lyngbya sp. - 270 -
Oscillatoria amphibia - 200 -
Total (rounded) 2,500 940 21,000
Total taxa 14 23 19
Diversity index 14 2.5 1.9
Maximum diversity index 2.6 3.1 29
Evenness S R 7
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Table 20. Phytoplankton species list and density for site 3, upper San Antonio River, San Antonio, Texas, 1990

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). --, not detected;
sp., species]

DIVISION Sample date

Genus specles Aprii 4 June 25 August 28
sity (cells per milljliter

BACILLARIOPHYTA (diatoms)
Achnanthes microcephala - 8 -
Achnanthes minutissima 12 25 -
Cocconeis placentula 6 16 6
Cyclotella pseudostelligera 58 - --
Cyclotella sp. 10 - -
Cyclotella stelligera - 4 -
Cymbella pusilla - - 6
Fragilaria sp. - 120 -
Gomphonema brasiliense - - 6
Gyrosigma obtusatum - 16 -
Gyrosigma salproides - - 6
Melosira distans - 5 28
Melosira italica - 2 -
Navicula bicephala - 8 -
Navicula circumtexa - - 6
Navicula festiva - 8 -
Navicula incomposita - - 17
Navicula lateropunciata - 8 -
Navicula luzonensis - 58 -
Navicula minuscula - 8 --
Navicula sanctaecrucis -- 16 -
Navicula sanctaerucis - - 23
Navicula sp. 12 8 -
Navicula tripunctata 6 - -
Nitzschia amphibia - 25 6
Nitzschia brebissonii - - 51
Nitzschia capitellata 25 - -
Nitzschia sp. 6 - -
Nitzschia tryblionella - 16 23
Stephanodiscus astraea - - 6
Stephanodiscus sp. - 4 -
Synedra delicatissima - - 17
Synedra ulna - - 6

CHLOROPHYTA (green algae)
Chlorella ellipsoidea - - 470
Chlorella sp. - 17 -
Chlorococcum humicola - - 100
Scenedesmus communis - 34 -

64 Blological and Assoclated Water-Quality Data for Lower Olmos Creek and Upper San Antonlo River, San Antonlo, Texaa,
Merch—October 1990



Table 20. Phytoplankton species list and density for site 3, upper San Antonio River, San Antonio, Texas, 1990—
Continued

DIVISION Sampie date
Genus specles Aprii 4 June 25 August 28
Density (cells per milliliter}—Continued
Selenastrum minutum 34 - -
Tetraedron minimum - 17 -
CYANOPHYTA (blue-green algae)
Anabaena sp. 68 - -
Aphanocapsa delicatissima 370 - 2,600
Aphanothece saxicola 34 - -
Chroococcus sp. 34 - -
Dactylococcopsis fascicularis 470 - -
Lyngbya sp. 410 - -
Oscillatoria amphibia - 150 -
Oscillatoria subtilissima 340 - -
Phormidium tenue - 350 -
Synechococcus sp. - 17 -
EUGLENOPHYTA (euglenoids)
Euglena proxima - 17 -
Total (rounded) 1,900 960 3,400
Total taxa 16 25 17
Diversity index 20 23 9
Maximum diversity index 2.8 3.1 2.8
Evenness i i 3
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Table 21. Water-quality data for site 1, lower Olmos Creek, San Antonio, Texas, 1990

[m¥/s, cubic meters per second; (tS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; NTU, nephelometric
turbidity unit; mg/L, milligrams per liter; mm, millimeters; Hg, mercury; CaCO3, calcium carbonate; --, not determined; N,
nitrogen; NO,+NO,, nitrite plus nitrate; P, phosphorus; pg/L, micrograms per liter; pg/g micrograms per gram,; <, less than]

Dis- Color Oxygen, Oxygen Herd-
charge, :’:::: ( .:: o Temper (plat  Tur 0’3':“’ matric  dissolved demand,  ness,
Date Tima Instan- ard ature inum-  Dbidity solved pressure (percent biochem- totai
taneous (°C) cobalt (NTU) (mm of sstu- Ical,5day (mg/l as
m¥s) (#S/cm) units) units) ML) "ho)  raton) (mgl)  CaCO,)
Mar
27.. 1400 0.01 843 7.7 135 13 2.5 7.8 755 76 2.7 280
May
10... 1145 01 720 7.5 21.0 - 5.6 755 64 - -
Jul
31... 1000 .01 585 7.6 27.0 - 6.0 755 76 - -
Solids,
Caicium, %™ oodium, Sodium TOBS AR o iete, OO PO e, Sumo!
sium, sium, iinity, ride, ride, constit-
dis- dis- Sodium adsorp- dis- dis-
Date dis- dis- fieid dis- dis- uents,
solved soived (percent) tion solved solved
(mglL) solved (mg/L) ratio solved (mg/L as (mg/L) soived solved (mg/L) dis-
(mg/L) (mg/l) CaCOy) (mgll) (mgl) solved
(mg/L)
Mar
27... 89 13 55 28 1 25 173 160 61 0.40 54 513
May
10... - - - - - - - - - - - -
Jul
31... - - - - - - - - - - -
Residue, Residue, o~ N o Nio-  we- Nitro- Phos-
total at Residue, fixed gen, gen, gen, gen, gen, am- gen,am- Phos- phorus,
voiatile, nitrate, nitrite, monia, monia+ phorus, ortho,
105 °C, non- NO,+NO,;, NO,+NO,,
Dste sus- dis- dis- dis- organic, total dis-
sus- pended ':':: soived solved (:::”'L d'::;"f’d solved total  (mgL  soived
"(m""";' (mgn)  oony oL moL LY Ly Mol (mol  asP)  (mon
as N) as N) as N) as N) as P)
Mar
27... 12 12 0 0.019 0.081 0.100 0.100 0.134 0.60 0.070 0.039
May
10... - - - - - - - - - - -
Jul
31.. - - - - -
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Table 21. Water-quality data for site 1, lower Olmos Creek, San Antonio, Texas, 1990—Continued

Alumi- Arsenic, Barium, Cadmium, Chro-  Chromium,
Carbon num total Barium, recov- Cadmium, recov- mium recov-
Cyanide, ' Arsenic, ? total erabie total erable ’
organic, total in bot- totai erable from
total totai recov- frombot- recov- from bot-
total recov- tom ma- recov- bottom
mg) MMV abe "V ieral :;;"’L")’ w:m"'l" :;’;L'; m: ::" erable  material
r
(nghL) (ng/g) (g/g) (g/e) (ngh) (1g/g)
Mar
217... 52 <0.010 100 2 7 <100 40 <1 1 2 10
May
10... - - - - - - - - - - -
Jul
31.. - - - - - - - - -- - -
Copper, Lead, Mercury, Sele-
Copper, recov- iron, Lead, recov- Marcury, recov- Nickel, Sele- nium, Sliver, Zinc,
total erable total total erabie total erable total nium total, totai total
Date recov- frombot recov- recov- frombot- recov- frombot- recov- total’ inbot- recov- recov-
erable tom ma- erable erable tomma- erable tomma- erable (uglL) tomma- erable erable
(ngl)  terial  (ugl) (ugl)  teriai (ugh) terial  (ugh) terial  (ug) (ugh)
(no/g) rg9/9) (ng/g) (rg/9)
Mar
217... 3 10 280 3 60 <0.10 0.02 3 <1 <1 <1 10
May
10... - - - - - - - - - - - -
Jul
31... - - - - - - - - - - - -
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Table 22. Water-quality data for site 2, upper San Antonio River, San Antonio, Texas, 1990

[m3ls, cubic meters per second; uS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; NTU, nephelometric turbidity unit;
mg/L, milligrams per liter; mm, millimeters; Hg, mercury; CaCO;, calcium carbonate; --, not determined; E, estimated; N, nitrogen;
NO,+NO;, nitrite plus nitrate; P, phosphorus; pg/L, micrograms per liter; j1g/g micrograms per gram,; <, less than]

Oxygen
Dis- Color Baro-  Oxygen, ;o and, Hard-
Specific pH Oxygen, metric dis-
charge, Temper- (plat- Tur- bio- ness,
conduct- (stand- dis- pres- soived
Date Time instan- ature Inum- bidity chem- total
ence ard solved sure (percent
taneous ®S/cm)  units) (°C) cobalt (NTU) (mgiL) (mm ical, (mg/l as
(m%/s) units) of Hg) mﬂ“‘m" ) S5day CaCO,)
(mgl)
Apr .
03... 1245 0.12 516 7.4 23.0 4 4.0 7.6 757 89 0.8 220
May
09... 1100 08 488 7.3 24.0 - - 7.2 750 87 - -
Jun
26... 1030 05 483 7.3 25.0 2 1.7 7.4 751 91 9 240
Aug
0l... 1445 07 480 7.3 25.0 - - 84 752 103 - -
29... 1115 .07 471 7.3 25.0 1 24 74 751 91 4 240
Solids,
Caiclum, Megne- Sodium, Sodium Potas-  Alka- Sulfate, Chio- Fluo- Silica, sum of
slum, sium, linity, ride, ride,
dis- dis- Sodium adsorp- dis- dis- constii-
Date dis- dis- fieid dis- dis-
solved soived (percent) tion solved solved uenta,
(mglL) soived (mg/L) ratio soived (mg/L as (mg/L) soived solved (mg/L) dissolved
(mgll) (mglL) CaCoO,) (mgl) (mgh) (mg/)
Apr
03... 65 14 11 9 0.3 74 202 31 19 0.20 11 287
May
09... - - - - - - - - - - - -
Jun
26... 70 16 9.1 8 3 1.1 E203 17 25 10 12 -
Aug
0l... - - - - - - - - - - - -
29... 69 16 9.1 8 3 1.2 213 15 17 20 12 272
Residue, Resl- Resi- Nitro- Nitro- Nitro- Nitro- Nitro- “Phos-
Nitro-
total due, due, gen, gen, on gen, gen,sm- gen,am- Phos- phorua,
at 105 vols- fixed nitrate, nitrite, No’ N’O NO,+NO;, monis, monla + phorus, ortho,
Dste °C, tile, non- dis- dis- t::tal ¥ dis- dis- organic, total dis-
sus- sus- fiiter- solved solved ( solved solved total (mg/L solved
pended pended able (mgl (mgl ”" "‘NL) (mglL (mgL (mghL as P) (mgL
(mg) (mgl) (mglL) asN) as N) as N) es N) as N) es P)
Apr
03... 9 8 1 1.68 0.017 1.70 1.70 0.034 <0.20 0.030 0.021
May
09... - - - - - - - - - - -
Jun .
26... 11 8 3 1.60 .003 1.60 1.60 020 30 010 010
Aug
0l... - - - - - - - - - - -
29... 10 8 2 1.09 005 1.90 1.10 014 30 020 006

March-October 1990

Biological and Assoclated Watar-Quality Data for Lower Oimos Creek and Upper San Antonio River, San Antonlo, Texas,



Table 22. Water-quality data for site 2, upper San Antonio River, San Antonio, Texas, 1990—Continued

Chro-
Alumi- Arsenlc, oo B':;':",'" Codmium. c‘::'o':"' Chro-  mium,
Carbon, - anide, ™™  Amsenic, °™%  iotai  erable total orable  ium,  recov-
Date O'08NC, oo WAl et Dot ov frombot- recov-  frombot. 00  erable
total recov- tom ma- recov- from
(mg/L) (uglL) erable tomma- erable  tom ma-
{mg/L) erable tarial (gl terial (ko) terial erable bottom
(ug) (ng/9) (ug/g) (ug/g) (ng) material
(ug/g)
Apr
03... 1.3 <0.010 210 <1 3 <100 <10 <1 1 1 10
May
09... - - - - - - - - - - -
Jun
26... 7 <.010 110 <1 6 <100 40 1 2 <1 10
Aug
0l... - - - - - - - - - - -
29... 4 <010 100 <1 4 <100 30 <1 2 1 <10
Copper, Lead, Mercun Sele-
Copper, recov- lron, Lead, recov- Mercury, erable Nickel, Sele- nium, Silver, Zinc,
total erable totai total erable totai from total nium total, total total
Date recov- frombot- recov- recov- frombot- recov- bot- recov- total’ in bot- Frecov-  recov-
erable tomma- erable erable tomma- erable tom ma- erable (uglL) tomma- erable erable
(igL)  terial  (ugl) (ug)  terial () 1T (gl terial (o)  (ug)
() (ng/g) (ng/g)
(ng/Q)
Apr
03... 3 9 190 3 70 <0.10 0.02 1 <l <l <1 <10
May
09... - - - - - - - - - - - -
Jun
26... 3 9 80 1 70 <10 02 <1 <1 <1 <1 <10
Aug
0l... - - - - - - - - - - - -
29... 1 6 70 2 70 <10 03 1 <1 <1 <1 10
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Table 23. Water-quality data for site 3, upper San Antonio River, San Antonio, Texas, 1990

[m3/s, cubic meters per second; uS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; NTU, nephelometric
turbidity unit; mg/L, milligrams per liter; mm, millimeters; Hg, mercury; CaCO;, calcium carbonate; —, not determined; N,
nitrogen; NO,+NOs, nitrite plus nitrate; P, phosphorus; pg/L, micrograms per liter; j1g/g micrograms per gram,; <, less than]

Spe-

Baro-

Oxygen,

Oxygen

Dis- Color Hard-
charge, cific pH Temper- (plat-  Tur- Oxygen, metric dis- demand, ness,
con-  (stand- dis- pres- solved bio-
Date Tima Instan- eture inum- Dbidity totail
duct- ard solved sure (percent chamical,
taneous (°C) cobalt (NTU) {(mg/L as
(m¥s) ence units) units) (mg/L) (mm satu- 5 day Caco,)
(nS/cm) ofHg)  ration) (mglL)
Apr
04... 1315 0.26 520 7.6 21.0 2 4.5 7.1 752 81 03 240
May
08.. 1220 27 517 7.5 230 - - 6.9 750 82 - -
Jun
25... 1300 .19 482 7.6 27.5 2 33 7.4 755 95 8 240
Aug
0l.. 1100 24 500 7.6 26.0 - - 7.0 755 87 - -
28... 1215 .20 487 7.6 275 2 4.0 6.9 752 89 8 240
Solids,
Calcium, 297 o odium, Sodium "ol AlkE- o e, CMO PO g, sumof
slum, slum, iinity, ride, ride,
dis- dis- Sodium edsorp- dis- dis- constit-
Date dis- dis- field dis- dis-
soived solved (percent) tion soived solved uents,
(mglL) solved (mglL) ratio soived (mg/L as (mglL) soived soived (mgll)  dissolved
(mg/L) (mg/lL) CaCO,) (mg) (mgh)
(mg/L)
Apr
04... 72 14 12 10 0.3 73 202 30 19 0.20 12 295
May
08... - - - - - - - - - - - -
Jun
25... 69 16 9.5 8 3 1.6 212 23 24 30 11 287
Aug '
01... -- - - - - - - - ~- - - -
28... 70 16 10 8 3 1.7 211 18 19 .20 12 278
Residue, Resi- Resi- Nitro- Nitro- Nitro- Nitro- Nitro- Phos-
total due, due, gen, gen, gen, gen, em- gen, am- Phos- phorus,
at 105 vola- fixed nitrate, nitrite, N 0:: :’oa NO,+NO;, monia, monla+  phorus, ortho,
Date °C, tile, non- dis- dis- total g dis- dis- orgsnic, total dis-
sus- sus- filter- solved solved (mglL solved soived totai (mg/L soived
pended pended able (mglL  (mgl as N) (mg/L (mg/L (mg/L as P) (mg/L
(mgl) (mgl) (mgl) asN) asN) as N) as N) as N) as P)
Apr
04... 7 7 0 1.52 0.075 1.60 1.60 0.143 0.40 0.080 0.052
May
08... - - - - - - - - - - -
Jun '
25... 15 4 11 1.17 .028 1.20 1.20 .058 30 020 .015
Aug
0l.. - - - - - - - - - - -
28... 20 7 13 1.08 020 1.40 1.10 .048 40 .030 .012
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Table 23. Water-quality data for site 3, upper San Antonio River, San Antonio, Texas, 1990—Continued

Chro-
Alumi- Arsenic, Barlum, Cadmium, o mium,
Carbon, num total Barium, recov- Cadmium,  recov- mium, recov-
organic Cyanide, m; Arsenic, in m fotal  erable total erable total orable
Date total *  total recoy- total tomma- """ frombot- recov-  from bot- recov- from
(mg/) (ng/L) erable tomma- erable tom ma-
(mgh) erable terlal Gol)  terial (o) terial erable bottom
(nglL) (ng/e) /o) (o/9) (ngL) material
(rg/9)
Apr
04... 24 <0.010 250 1 3 <100 90 <1 10
May
08... - - - - - - - - -
Jun
25... 1.5 <010 180 1 4 <100 80 <1 10
Aug
01... - - - - - - - - -
28... 1.2 <.010 190 <1 3 <100 30 <1 <1 <10
Copper, ::: Marcury, Sele-
Copper, recov- Iron, Lead, erable Mercury, recov- Nickel, Sele- nium, Siiver, Zinc,
total erable total total o total erable total nlum. total, total total
Data recov- frombot- recov- recov- b:': recov- from bot- recov- to tal. in bot- recov-  recov-
erable tomma- erable erable tom ma- erable tomma- erable ug/L) tomma- erable erable
(o)  terlal  (eh) (L) T (L)  terial  (ugh) terial (o) (1o
(no/g) (ng/g) (ng/g)
(rg/g)
Apr
04... 4 60 230 9 140 <0.10 0.06 2 <1 <1 <1 30
May
08... - - - - - - - - - - - -
Jun
25... 1 20 170 3 40 <10 06 1 <1 <1 <1 10
Aug
0l... - - - - - - - - - - - -
28... 1 4 150 6 190 <10 <.01 1 <1 <1 <1 10
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Table 24. Diel fluctuations in water-quality properties at site 2, upper San Antonio River, San Antonio, Texas,
September 27-28, 1990

[1uS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter]

Time Specific conductance pH Temperature Dissolved oxygen
(hour) (nS/cm) (standard units) (°C) (mg/L)
1400 501 7.3 24.0 7.6
1500 501 7.3 25.0 1.5
1600 500 7.3 25.0 74
1700 500 7.3 25.0 7.4
1800 499 7.3 25.0 7.3
1900 500 7.3 25.0 7.1
2000 500 7.3 24.5 7.0
2100 498 7.3 24.5 6.8
2200 498 7.3 24.5 6.8
2300 497 7.3 24.5 6.7
2400 498 7.3 24.0 6.7
0100 498 7.3 24.0 6.7
0200 498 7.3 240 6.6
0300 497 7.3 24.0 6.6
0400 497 7.3 240 6.6
0500 497 7.3 24.0 6.6
0600 496 7.3 24.0 6.7
0700 496 7.3 24.0 6.7
0800 496 7.3 24.0 6.7
0900 496 7.3 24.0 6.7
1000 496 7.3 24.0 6.8
1100 495 7.3 24.0 7.0
1200 493 7.3 24.5 7.2
1300 492 7.3 25.0 7.5
Minimum 492 7.3 240 6.6
Maximum 501 7.3 25.0 7.6
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Table 25. Diel fluctuations in water-quality properties at site 3, upper San Antonio River, San Antonio, Texas,
October 5-6, 1990

[uS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter]

Time Specific conductance pH Temperature Dissolved oxygen
{hour) {uS/cm) (standard units) (°C) {(mg/L)
1100 492 7.7 250 6.4
1200 492 7.7 25.0 6.6
1300 492 7.7 25.0 6.6
1400 493 7.9 25.5 6.8
1500 492 7.7 25.5 6.8
1600 492 1.7 25.5 6.8
1700 492 7.7 25.5 6.7
1800 492 7.7 25.5 6.7
1900 491 7.7 25.5 6.6
2000 491 7.7 25.5 6.6
2100 491 1.7 25.5 6.6
2200 492 7.7 25.5 6.7
2300 491 7.7 255 6.6
2400 492 7.7 25.5 6.6
0100 492 7.7 25.5 6.7
0200 492 17 25.5 6.7
0300 492 7.7 25.5 6.6
0400 492 7.7 25.5 6.5
0500 492 7.7 25.5 6.5
0600 492 7.7 25.5 6.3
0700 492 1.7 25.5 6.2
0800 493 7.7 25.5 6.2
09500 493 7.7 25.5 6.3
1000 493 7.7 25.5 6.4
Minimum 491 7.7 25.0 6.2
Maximum 493 1.7 25.5 6.8
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